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COMPLETE SPECI Fl CAT! ON 
• Improvements in continuous extrusion and cure of braided hose 



V;e, irwiTED STATES RUBBER COt^PAJTY, Of 
RocViefeller Center, 1230 Avenue of the 
Americas., New Torlc, State of New York, 
United States of America, a corporation 
5 organized and existing under the laws of 
the State of New Jersey, United States 
0 of ^'nerica» do hereby declare the Inven- 

tion, for which we pray that a patent may 
be granted to us, and the method by which 
10 it is to be perfonr.ad, to be particularly 
described in and by the foIlov;lng state- 
ment;- 

ITiis invention relates to a method 
emd apparatus for the continuous extru- 
15 sion and cure of braided reinforced hose 
.-v.-. ^ made from elastomerlc material, 

w^jw^^ While there have been previous 

attempts to form reinforced hose from 
elastomeric material continuously, such 
20 attempts generally have been limited to 
the production of very long but never- 
theless finlt3 lengths of hcse, • FVilly 
automatic, continuous braided hose prod- 
uction thus has not been achieved. 
25 It is the primary object of the pre- 
sent Invention to produce such braided 
hose continuously, with no shutdowns 
necessary at any time. Such a contin- 
uous' process will eliminate the many 
30 separate operations now required which 
are costly In time and labor and which 
result* in the manufacture of braided 
hose limited as to length. 

In accordance with .this. object, we 
35 have invented a method and apparatus for 
continuously producing braided hose. ■ 
Broadly, .our method comprises extruding 
a layer of elastomerlc material on a 
] rigid mandrel, partially curing this 
40' layer, applying a plurality of longltud- 
: Inal reinforcing cords along the perl- 

phery of this layer and subseo.uently 
I applying braided reinforcing cord thero- 
! over* Following the application of the 
4:5, braid, the thus reinforced layer Is 

; [Price 3:i,6<J.] 



pulled to achieve a uniform rate of trav- 
el while v/e extrude a second layer of 
elastomerlc material thereover, tlae re- 
sulting product being supported intern- 
ally by means of fluid pressure* • Final- 50 
^ ly, we cure the resulting product to 
' form a continuous length of integrally 
bended braided hose. • 

Our apparatus comprises an extruder 
for extruding a layer of hose material 55 
on a rigid mandrel, a curing tube for 
partially curing the layer so fomed, 
means to apply longitudinal reinforcing 
cords along the perlpher:/ .of the layer, 
a conventional braider for applying*' braid eo 
over the partially cured layer, means to 
pull the thus reinforced layer at a unl- 
fonn rate of travel through a second ex- 
tiuder capable of extruding an outer 
layer onto the product, and means to In- 65 
troduce fluid under pressure Into the 
interior of .the resulting product to 
support the inner surface .thereof during 
final curing, our apparatus is thus 
capable of producing unlimited lengths 70 
of Integrally bonded braided hose. 

A continuous hose-maKing apparatus 
constructed according to the present 
Invention is illustrated in the accom- 
panying drawings, wherein: 75 

Fig. 1 is a side-elevatlonal view of 
our continuous braided hose-making appar- 
atus, broken on line a-a; 

Fig. la Is a continuation of the view 
ot Fig. -1, commencing on line-A-^; so 

Fig. '2 Is a ver tidal sectional view 
through the extruder head of Fig."!; 

Fig. -3 is a horizontal sectional' view 
taken on line 3-3 of Fig. 2; 

Fig. 4 is a horizontal sectional view 65 
taken cn line 4-4 of Fig. *i; 

5 15 a vertical sectional vtev/ 
throurn ttie e-tmder head of 'rl^ - ±2.;' 

Fig, 6 Is an elevational view taken 
on line G-e'^of Fig. ia; go 
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FlG. -? Is an enlarged side elevatlon- 
al view- of the pinch rollers of Fig. la; 

Fie. 8 Is a side view of a piece of 
finished braided hose with portions 
6 brolcen av/ay to show the different layers 
of piles and material thereof; and 

Fig. 9 Is a cross-sectional view taken 
on line ^9 of Fig. 8. 

Turning now to tiie details of con- 
10 stnictlon, Fig. 2 shows a vertical sec- 
tional view through the extruder 10. of 
Fig. 1. • Elastomerlc stock 11 Is moved 
fons'ard by a conventional feeding screw 
12 through a breaker plate 13. • ihe 
15 stock 11 Is then guided by a nose 14 In- 
to a forming die 15 and then onto the 
exterior of a rigid mandrel le. Ihls 
forms the Interior lining 17 of the final 
product, • 

20 Inasmuch as both the Inner and outer 
surfaces of lining 17 must be lubricated, 
a suitable lubricant is punped Into an 
inlet siem 20 which connects wl th a pas- 
sage 21 In a lubricating die 22* Passage 
25 21 In turn connects v/lth an annular 
groove 23 which feeds the lubricant 
^ through an annular ^p 24. thus' to reach 
. the exterior surface of lining 17. We 
have found that the annular gap 24 must 
ZO be very small. In the order of ,001 to 
.0015 In. • 

Any lubricant may be used that is 
inert to the hose material and liquid at 
the maximiiin operating temperature of the 
35 apparatus (about 400°r.). We have 

found glycerine to be a sulta^Jle lubri- 
cant. Another lubricant suitable for the 
purpose is Ucon Oil 50 HS 5100, manu- 
factured by anion Carbide Corporation. 
40 Fig. 3, a horizontal sectional view 
taken on the horizontal center-plane 
tnrough extmder 10, illustrates the 
means by which the Ir^lde surface of Mn- 
ing 17 is lubricated. Lubricant is pump- 
45 ed into an inlet stem 25. which is fitted 
into breaker plate 13. Ihe lubricant 
passes through a passage 26 in breaker 
Plate 13 and then through another passage 
27 at right angles to passage 26. Flnal- 
50 ly, this Interior lubricant Is forced In- 
to an annular groove 30 which connects 
with another annular groove 31 and then 
onto the Interior surface of lining 17. 
Annular groove 30 Is formed when nose 14 
B5 Is screwed onto breaker plate 13 by means 
Of threads 32, as illustrated in Fig. 2. 
T^ie lubricant which has been forced into 
annular groove 30 passes into annular 
groove 31 and completes the lubrication 
60 Of lining 17. • since lining 17 is lubri- 
cated on both Inner and outer surfaces^ 
it can safely move along mandrel 16 and 
through tlie curing tube 33. 
^ Mandrel 16 i.iain tains the extmded 
05 shape of lining 17 until the lining can 



be partially cured. Lining 17 must be 
partially cured before the application 
of the braid to prevent any change in 
shape during the actual braiding opera- 
tion, rne partial cure must be sufflc- 7C 
lent to permit the lining to hold Its 
shape, but not so much as to lead to 
scorching of the lining when the entire 
finished hose is put through the final 
curing tube, as will be hereinafter des- 7R 
crlbed. • . 

Mandrel I6 Is screwed into breaker 
plate 13 by means of threads 34, as 
Illustrated In Figs. 2 and 3. Mandrel 
16 has an undercut 35 commencing at annu- eo 
lar groove 30 and extending to a series 
of serrations 36. (Fig. 2). Undercut 
55 cooperates with a surface 33 of nose 
14- to form annular lubricating groove 31. 
Serrations 36 are required to provide an 86 
even distribution of the interior lubri- 
cant after It is forced forvs'ard through 
annular grooves 30 and 3I. We have 
found that this function is performed 
satisfactorily when these serrations 36 90 
consist of approximately 30 evenly 
spaced grooves,, each approximately 
. 003 in. deep. • 

It v/ill- be noted that breaker plate 
13 performs a variety of functions. 95 ' 

Besides supporting mandrel 16, it is 
used to feed in required lubricants, to - 
furnish necessarj- back pressure in con- 
nection with the extrusion of the elas- 
tomerlc stock, and to aid in the Intro- 100 
duction of vacuum pressure, as will be 
hereinafter described. 

The pressure generated by the ex- 
truder 10 forces the thus lubricated 
lining 17 through curing tube 33. CF1& 105 

1) . Heated oil circulates through a 
Jacket 37, providing heat to cure the 
lining 17 partially as has been prev- 
iously explained. ■ caring tube 33 (Fig. 

2) is flared at Its near end aq to co- no 
operate with the conically tapered end 

41 of lubricaUng.die 22. Curing tube 
33 Is held m snug engagement by means 
of a fitting 42 and a threaded sleeve 

43, all as Illustrated in Fig. 2. ne 
At the far end of curing tube 33 we 

have provided a res trie tor or snubber 

44, as shown In Fig. i and, ih detail, 
In Fig. 4. • Snubber 44 serves two pur- 
poses. It creates the required back 120 
pressure to prevent expansion of the 
elastomerlc stock during the above- 
mentioned partial curing and, at the 

same time. It removes excess lubricant 
from the exterior surface of the extrud- 125 
ed lining 17. Uie actual radial pres- 
sure is exerted by a stainless steel 
constricting sleeve 45 which Is held in 
position by a housing 46 of the snubber 
44. It Is sleeve 45 which creates the 130 



necessary bacfc pressure. Sleeve 46 Is- 
disclosed here as a separate piece, but 
It could be made integral with the snub- 
ber housing 46. , 

Due to the motion of the lining 17 
through curing tube 33, lubricant accum- 
ulates in an annular groove 47 and is 
released by four vent holes 50 spaced 



P apart. However, constricting sleeve 
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45 also tends to stop the lubricant on ^ 
the surface between mandrel 16 and lining 
17. Since lining 17 continues to slide 
on mandrel 16 and. therefore, must stay 
lubricated, mandrel 16 is provided with 
serrations 51 to pennlt this [eQUlred 
lubricant to get past the snubbing point, 
successful results are achieved when the 
serrations 51 consist of 19 evenly spaced 
grooves around the periphery of mandrel 

^^'-me partially cured lining 17 now 
travels on mandrel 16 towards the braider 
52, as shown in Fig- la. The outer sur- 
face of the lining 17 is exposed for any 
desired length to pennlt the application 
of cements or other adhesives if so, 
desired. It Is also possible to use this 
exposed lengtJi to check the synchroniza- 
tion of the output rate of the extruder 
10 with the speed of the bi^lder 52. 

Exti-uders characteristically fail to 
give constant delivery, exhibiting a 
tendency to pulsate. This becomes criti- 
cal when extruding over a braided con- 
struction, because changes in pressure 
change the stretch of Uie braided con- 
struction and upset the synchronized out- 
put rate of the process. Thus, although 
the lining 17 has, up to this point, been 
pushed for/vard by extruder 10. after 
applvlng the braid, the product must be 
pulled fonvard in order to achieve con- 
stant speed and a uniform product. 

Pulling on a braided construction 
would cause, undue binding and, hence, we 
have provided longitudinal stabilizing 
cords 53 (see Figs. la. Sand " over- 
•come this problem.- These longitudinal 
stabilizing cords 53 are fed in from 
spools 54 and 55, as shown in Figs, la 
and 6, and result in the constructions 
Shown in Figs. ■ 8 and 9. ^^^^^^^^^lJ,°f 
cords of the same material as the braia 
are spaced 90° apart around the periphery 
of lining 17. -n^is is. achieved by taking 
two cords 53 from each of the two spools 
54 and 55 and passing them through eye- 
lets. 66 and 57, as sho-wn in Fig- 6. Tlie 
two sets of two longitudinal stabilizing 
cords 63 are then passed throu^ eyelets 
60, 61, 62 and 63, as shown in Fig. 6, 
to achl<»ve the desired peripheral spac- 
ing- S'^ls 54 and 55 may be convenient- 
ly attached to the back of braider 52 by 
65 brackets 64' and 65. Although four cords 
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have been shown, more or less cords 
ml^t be used depending upon the charac- 
teristics of the product. 

Following the application of the long- 
Itudinal stabilizing cord^ 53, the braid 70 
68 is applied by braider 52 In the con- 
ventional manner^ 

Most fibers have a tendency to pick 
up moisture, and since the braid and 
cover are cured together, this moisture 75 
would produce blisters in the final pro- 
duct. All spools must, therefore, be 
thoroughly dried to prevent any such 
pickup of moisture. To accomplish this _ 
we have provided four t^■^o hundred watt 60 
infra-red bulbs 60 disposed around braid- 
er 62, as shown in Fig. la.' . 

Performing the braiding operation for 
any length of time exerts constricting 
action on mandrel 16 due to the tension 85 
in the cords being applied. This causes 
an accumulation of lubricant behind the 
braiding point 67. (See Fig. 5.) TO re- 
lease this accumulation of lubricant we 
have drilled three small holes 70 into 90 
mandrel 16 Just before braiding Poli^f „ 
67. • Holes 70 preferably are spaced 120 
apart. • These small holes 70 lead into 
an annular space 69 between mandrel 18 
and a capillar:^ tube 71 which will be 9o 
described below. 

A vacuum pump is connected to an in- 
let stem 72, as shown in Fig- 2. Inlet 
stem 72 is connected to a passage 73 m 
breaker plate 13 which leads to the 100 
annular space 69 between the capillary 
tube 71 and mandrel 16. ■ The vacuum 
pressure applied at inlet stem 72 (Fig. 
2) produces sufficient suction at holes 
70 (Fig. 5) to release the excessive 105 
accumulation' of lubricant. A vacuum ■ 
seal 73 made of a suitable material 
should be provided as shown in Fig. 5. 

AS the braid 68 is applied, the pro- 
duct is pulled past point 67 throu^ a 110 
second extruder 74. The cover 75 is 
then applied, as Illustrated in Fig. 5. 
Uie final product is as shown in Figs. 8 

^^Elastomerlc stock 11 is moved forward 115 
In this second extruder 74 by a feeding 
screw 76, which forces the stock into a 
cross head 77. It then flows around a 
ailde pin 80 Into a forming die 81, all 
OS shown m Fig. 5. At the extruding 120 
point 82 the now formed cover 75 is 
applied over the braid 68 and moves for- 
ward as a xinlt, ^ ^ ^ 
A lubricating die 83 attached to 
forming die 81 by means of threads 84 is 126 
provided to facilitate the necessary ex- 
terior lubrication. Ah inlet stem 85 
coru-iects with a passage 86 which. In 
turn, corjiects with an annular gap S7, 
thereby to lubricate the exterior surface 130 
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Of cover layer 76. 

To Insure good adhesion between the 
braid 68 and the cover layer 76, It la 
desirable that the guide pin so be sub- 
. Jected to vacuum pressure to prevent air 
from being trapped between braid 68 and 
cover layer 75. Htls is accomplished In 
our apparatus by means of a vacuum head 
90. A vacuum pump Is connected to an 
Inlet stem ei, as shown In Fig. 6, in- 
let stem 01 Is attached to vacuum head 
90. It connects with a passage 92 which. 
In turn, connects with an annular groove 
,93. tt-oove 93 In turn connects with four 
small holes 98 In guide pin so. vacuum 
head. 90 Is sealed off by an "0" ring ©4 
and a sealing ring 96. The "O" ring 94 
of ul'^J^ position by a retaining K-asher 
98 which Is fastened by. means of screws 
97. • Sealing ring 96 Is held In position 
by a retaining ring 100 which Is fasten- 
ed to vacuum head 90 by means of screws 
101. Guide pm 80 Is screwed Into cross 
head 77 by means of threads 102 and the 
vacuum head 90 Is Itself maintained In 
position by means of bolts 103. 

The braided hose Is pulled past the 
braiding point 67 by means of a capstan 
nni^ ?^ Fig. la. A small 

pulley 108 Is provided to wrap the finish- 
ed hose around to Insure against slippage 
due to the presence of the reaulred lub- 
ricant, A pair of rollers 109 serves to 
prevent slippage around the capstan wheel 
It would be desirable to let the hose.' 
travel on mandrel le right up to the cap- 
stan 104, but It has been demonstrated 
that this la Impractical because the pull 
on the braid causes something iij^e a 
■cable lock" on the mandrel le. 'Eiis 
lock becomes so effective that a braided 
construction could not move and would 
finally break, ihe mandrel le, therefore, 
as terminated at a point about i/s in 
past the second extruding point 82, as 
Illustrated in ng. 5. 

Since the Inner surface of lining 17 
must be supported while being cured after 
the application of the cover layer 75, 
the mandrel 16 is supplemented by fluid 
under- pressure brought to this point by 
the capillary tube 71 above-mentioned. 

itll, ^"^'^ attached at one end 

to a fitting 99 cooperating with breaker 
Plate 13 (Figs. 2 and 3) and extends with- 
in mandrel 16 to Its termination 10s 
(Fig. 5). The end 105 of capillary tube 
71 Is supported by a steel fitting 100 
n^^!! Is screwed Into mandrel -ifl by means 
of threads 107. 

The liquid used to forra this "fluid 
mandrel. Is a suitable lubricant, as, for 
example, Ucon Oil 60 HB 5100, and is 
pumped Into an inlet stem no, as shown 
in Fig. 3. Inlet stem no connects with 
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^/ill^lf ®f ^" '^"™' f°°<l3 the Oil 

dlrecuy into the capillary tube 71 at 
point lis. Ttiia oil under pressure flows 
for the fun length of the capllianr 
tube 71 into the interior of the braided 
hose. (See Fig. 5). ma interior of 
lining 17, already shaped due to the 
partial curing, permits the fluid man- 
drel to serve merely as a support. 

In order to build up the required In- 
ternal pressure, this fiow of oil under 
pressure out from the end 105 of the 
capillary tube 71 must be stopped. Thus 
two 6 In. -spring-loaded aluminum rollers' 

113 and 114 are mounted as shown in fik. 
la between the end of the final curinK 
Uibe 115 and the capstan drive i04. ■ 

^rfiT^^t." ii^ are shown m 

detail m Fig. 7. ■ ihe rollers 113 and 

114 are rotatably supported by brackets 
116 and are connected by tM3 springs 117 
The finally cured braided hose 120 is 
Pinched by rollers H3 and 114. thus 
stopping the flow of oil and developinp: 
the required fluid pressure within the 
tubing. The tension In springs 117 can 
be adjusted by an adjusting wheel -121, a 
screw 122 and a bracket 123. Cie inter- 
nal pressure thus produced may be meas- ok 
ured by means of a dial indicator 124, 
mounted as shown in Fig. la. 

After the second extruder 74 applies 
the cover layer 75. the braided hose 
supported by the internal fluid pressure 100 
rt^if described Is pulled by capsSI 

til A'^ ^^""^ ^ ""^ curing 
braided hose then contin- 
ues through the pinching rollers 113 
and and then through the capstan ns 

i^'^ ^i^^^^ emerging as the finished 
product 120. 

no,?^ P"^ "^^"S 115 is flared at its 
t^lr^" cooPemte with the conlcall^ 

tapered end 126 of lubricating die 63. no 
al curing tube 115 is held In snug ^gage- 
ment by means of a fitting 127 and a thread- 
ed sleeve 128, all as illustrated in Fig. 5. 
mUSTRATIVE DCAHPTf: 
aaccessful results have been achieved us- 115 
ing our method and apparatus when the follov.- 
ing conpositlons were used to form the lin- 
ing and the cover layer parts are by welpht. 

Composition of ii ninp.. 
Gft-S ' ' • 



Carbon Black 
Zinc oxide 
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Conpos 1 tl on of coven 



• Heoprene 


250 parts 


surface of said partially cured first 


Whl ting 


100 


layer* 


Carbon Black. 


150 


So A method of continuously forming 


5 Zinc Oxide ^ 




braided hose according to claim 4» In- 


Antioxidant 
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cluding applying vacuum pressure- at. the 


. Activator 
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surface between said first layer and 


Magnesia 


10 


said mandrel Just prior to applying said 


Resin 
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braided reinforcing cord to remove any 


10 Extender 


- 20 


excess lubricant from said surface be- 


Accelerator 
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tween said first layer and said mandrel. 
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When these compositions were used, the 
temperature of extruder 10 was kept at 
200 F. The partial curing tube 33 was 
15 maintained at 350^F. Ihe second extruder 
74 operated at 240° F. and the final cur- 
ing tube 115 was held between 340° and 
380° F. 

The finished braided hose 120 had an 

20 outer diameter of 0.5 inch and an inner 
diameter of 0.25 inch. ■ Rayon xord was 
used to make the braid. The rate of pro- 
duction achieved was four feet of braided 
hose per minute, 

25 WHAT WE CLAIM IS: 

!• A method of continuously forming 
braided hose comprising extruding a first' 
layer of elastomerlc material on a rigid 
mandrel, partially curing said first 

30 layer, applying a plurality of longitud- 
inal rein forcing cords aloig the r^riphery 
of said first layer and subsequently 
•applying braided reinforcing cord there- 
over, thereafter pulling said reinforced 

•35 layer to achieve a uniform rate of travel 
while extruding a second layer of elas- 
tomerlc material thereover, supporting 
the resulting product internally by means 
of fluid pressure and finally curing said 

40 resulting product while so supported to 
form a continuous length of integrally 
bonded braided hose. 

2» A method according to claim 1, 
wherein the partial curing of said first 

45 layer. Is effected to a degree sufficient 
to prevent change In shape of said first 
layer during said application of said 
braided reinforcing cord and to a degree 
'sufficient to permit said Internal sup- 

50 port by means of fluid pressure. 

3« "A method of continuously forming 
braided hose according to claim 1, in- 
cluding pinching said hose to build up 
Internal pressure, . 

55 4. "A method of continuously forming 
braided hose according to claim 1, in- 
cluding lubricating the surface of said 
• mandrel and the exterior surface of said 
first layer extruded thereon. ■ 

60 5. A method of continuously forming 
braided hose according to claims l and 4, 
applying uniform, In'/raLrdly-dlrected radial 
pressure to said partially cured first 
layer to create longitudinal back pressure 

05 during said partial curing and to remove 



forming braided hose comprising, in com- 
bination, a rigid mandrel, a first ex- 
truder for forming a first layer of 60 
elastomerlc hose material around said 
mandrel, a curing tube surrounding said 
mandrel at a point past said first ex- 
truder for partially curing said first 
layer, means adjacent said mandrel for ' 85 
applying a plurality of longitudinal re- 
inforcing cords along the periphery of 
said partially cured first layer, a 
braider adjacent said mandrel for apply- 
ing braided reinforcing cord over said 90 
longitudinal reinforcing cords, a 'second 
extruder for forming a. second layer of 
elastomerlc hose material around the thus 
reinforced first layer, means for pull- 
ing said reinforced first layer at a 105 
uniform rate of travel throu^ said sec- 
ond extmder, means for finally curing 
the resulting product and means to in- 
troduce fluid under pressure into the 
interior of said resulting product to 100 
support the inner surface thereof dur- 
ing said final curing, thereby to ob- 
tain a continuous length of integrally 
bonded braided hose, 

8. An apparatus for continuously 105 
forming braided hose according to claim 

7, including an inlet stem in said sec- 
ond extruder for the application of 
vacuum pressure to said braided re- 
inforcing cord* • .^^Q 

9. An apparatus for continuously 
forming braided hose according to claim 
7, in which said longitudinal reinforc- 
ing cord applying means comprise a plu- 
rality of rotatably mounted spools on 115 
which said cords are wound and uniform- 
ly spaced* eyelets around. said periphery 

of said partially cured first layer for 
directing said application of said cords. 

10. An apparatus for continuously 12c 
forming braided hose according to claim 

7, in which said mandrel terminates 

Just beyond the point of extrusion o^'^ - * • 

said second layer of hose material, 

11. An apparatus for continuously 125 
forming braided hose according to claim 

7, including means for lubricating the 
exterior surface of said mandrel to fac- 
ilitate movement of said first layer 
thereon and means for lubricating the 130 
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exterior surface of said first layer to 
facilitate passage of said first layer 
throu^ said curing tube. 

12# An apparatus for continuously 
6 forming braided hose according to claims 
7 and 11, In which said exterior surface 
of said mandrel Is longitudinally seriat- 
ed at the point of formation of said 
first layer to facilitate even dlstrlbu*- 
,0 tlon of lubricant. 

13- An apparatus for continuously 
forming braided hose according to claims 
7 and IS, Including a snubber surrounding 
said mandrel and positioned Immediately 
6 following said curing tube and adapted 
to apply unlfonn, inwardly-directed 
radial pressure to said partially cured 
first layer, the serrated portion of 
said mandrel being at the point of appli- 
cation of pressure by said snubber. ■ 
14. An apparatus for continuously 
forming braided hose according to claims 
7 and 11, ■■ including a breaker plate in 
said first extruder for . furnishing back 
pressure, said breaker plate having a 
plurality of inlet stems for introducing 



required lubricants and vacuum pressure 
and being adapted to support said man- 
drel, i 

15. An apparatus for continuously 
forming braided hose according to claim 
7, including rota table means located at 
a point past said final chring means and 
adapted to rotatably pinch said finally 
cured hose, thereby building up pressure 
in said hose to support said hose Intei^ 
nally during said final curing. 

16.. A method of continuously foiming 
braided hose substantially as herein- 
before described and Illustrated in the 
accompanying drawings. • 

17. An apparatus for continuously 
forming br^aided hose substantially as 
hereinbefore described and Illustrated 
in the accompanying drawings. 
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